INTRODUCTION {#cesec10}
============

Spinal fractures associated with spinal cord injuries rarely affect pregnant patients[@bib1], [@bib2], [@bib3], [@bib4], [@bib5], [@bib6]. When such events occur in this population, this generally leads to early termination of the pregnancy, with an unviable fetus. It has been estimated that in Brazil, more than 10,000 new cases of spinal cord injury occur in adults every year, and most of these are due to trauma[@bib7], [@bib8], [@bib9]. In addition, trauma during pregnancy is one of the main causes of non-obstetric maternal death[@bib10], [@bib11]. In the following, we present a report on a case of a pregnant woman who suffered fracture and dislocation of the thoracic spine (T4-T5) and underwent decompression, reduction and arthrodesis via a posterior route, using pedicle screws. Despite the complete spinal cord lesion presented, the pregnancy progressed without intercurrences and culminated with the birth, by means of normal delivery, of a healthy newborn at term. Some particular features, such as the use of ionizing radiation, surgical access route, delivery route, corticoid therapy and gestational complications in patients under these conditions will be discussed in this article.

CASE REPORT {#cesec20}
===========

The patient was 20 years old, with a normal pregnancy of 20 weeks, and was run over by a car. She arrived at the emergency services one hour after the event, brought by an ambulance on a rigid stretcher, with a neck collar fitted. She presented a condition compatible with medullary shock, showing absence of sensitivity, motricity and reflexes below the T6 level. She underwent a protocol for initial assessment of multiple trauma victims, in accordance with the ATLS standards[@bib12], and complementary orthopedic and obstetric assessments. She remained in a hemodynamically stable condition, without vaginal bleeding and with normal fetal heartbeats (148 bpm). Radiographs on the spine showed fracturing and dislocation of the thoracic spine at the level T4-T5. A computed tomography scan on the thoracic spine (using a lead apron to protect the abdomen) was performed to examine the injury better and aid in planning the surgical treatment ([Figure 1](#fig1){ref-type="fig"}). An obstetric ultrasound examination was also performed, and this showed that there was a single live fetus with mean fetal biometrics compatible with an age of 20 weeks, a posterior placenta without signs of detachment and an amniotic fluid index that was normal for the gestational age.

The patient then underwent operative treatment of the T4-T5 spinal fracture and dislocation on an emergency basis. She was positioned in horizontal ventral decubitus with large pads under the thorax and pelvis to reduce the pressure on the abdomen. The procedure consisted of decompression, reduction and fixation from T1 to T7 by means of a posterior route ([Figure 2](#fig2){ref-type="fig"}). The screws were placed based on anatomical reference points, and an image intensifier was used to check the reduction and the positioning of the implants, only at the end of the surgical procedure. At the time of discharge from hospital, 10 days after admission, she continued to present absence of sensitivity and motricity below T6, with a neurological injury classified on the Frankel scale[@bib13] as type A. According to the ASIA scale[@bib14], she presented 50 points for the motor index and 52 for sensory stimulation, with absence of partially innervated segments distal to the lesion (same score as on entry). She was then referred to physiatry and physiotherapy to aid in the recovery and adaptation to the special needs of a patient with a spinal cord injury.

Prenatal follow-up was maintained on an outpatient basis and, at the 39^th^ week of pregnancy, she went into delivery labor at her home, which was recognized through palpation of the uterine contractions, given that she could not feel the characteristic pain. She sought the hospital and, four hours after the start of delivery labor, a female child was born by means of normal delivery, without intercurrences. During the active phase of the dilation period, the patient received analgesia through an epidural catheter and did not present any signs of autonomic hyperreflexia. On the Apgar scale[@bib15], for initial assessment of newborns, the child received an initial score of 5 and, after five minutes, a score of 10. Today, at the age of two years, the child presents normal neuropsychomotor development for the age. The patient evolved with bone consolidation in the segment operated, as shown by tomography performed one year after the surgery ([Figure 3](#fig3){ref-type="fig"}). The study presented here was evaluated and approved by our institution\'s Research Ethics Committee (protocol number 12/10).

DISCUSSION {#cesec30}
==========

The spinal fractures most commonly encountered during pregnancy are at the thoracolumbar transition. They are generally associated with systemic osteoporosis of pregnancy, do not cause spinal cord injury and are treated conservatively[@bib16], [@bib17], [@bib18]. Only two case reports on spinal fractures with spinal cord injuries that were treated surgically during pregnancy are available in the literature. In both of those cases, the fracture occurred in the thoracic segment and the pregnancies were concluded with the birth of healthy children[@bib1], [@bib3]. In the case described by Paonessa and Fernand[@bib3], a patient in her 22^nd^ week of pregnancy underwent reduction of fracturing and dislocation at T7-T8 and arthrodesis, by means of a posterior route, using Harri-Luque instruments. The patient evolved with spontaneous premature breakage of the membranes (in the 34^th^ week), and a cesarean delivery was then performed. In the case described by Lenarz et al[@bib1], a women in her 17^th^ week of pregnancy who had suffered an explosive fracture at T12, was treated with decompression, reduction and arthrodesis by means of an anterior route, and evolved without gestational intercurrences, with cesarean delivery performed at term.

Fractures with dislocation of the thoracic spine are associated with high-energy trauma and cause neurological lesions in the great majority of these patients. They need to be treated surgically, with the objective of achieving neural decompression, reduction and mechanical stabilization of the spine[@bib19]. Most authors have advocated that the surgery should be performed as early as possible, provided that the patient\'s clinical state allows this approach, since this increases the chances of neurological recovery[@bib20], [@bib21]. The presence of ongoing pregnancy is not a contraindication for surgical treatment of injuries of this type in the spine[@bib1], [@bib3], [@bib22], [@bib23], [@bib24]. Our patient suffered fracturing and dislocation at T4-T5, which was classified as type C3 in accordance with Magerl et al[@bib25], and underwent surgical treatment 11 hours after the trauma. We chose to use a posterior route for reduction, decompression and fixation with pedicle screws, which provided adequate stability for treating these injuries[@bib24], [@bib26], with low morbidity.

Exposure of pregnant women to ionizing radiation may cause a variety of problems in the fetus. Surgeons have to be aware of the safe amount of radiation than can be used. This amount depends on the gestational age, as can be seen in [Table 1](#tbl1){ref-type="table"}. The teratogenic effects of radiation are caused mainly by exposure during the first trimester of pregnancy. After the 20^th^ week, the main concern becomes the oncogenic potential[@bib27].

Use of methylprednisolone at high doses for treating spinal cord trauma was described by Bracken et al[@bib28], [@bib29], [@bib30] and supported by several authors[@bib31], [@bib32]. However, many researchers have questioned its benefit, given that risks such as increased incidence of infection, respiratory complications and problems in the gastrointestinal tract have been reported[@bib33], [@bib34], [@bib35]. No studies on use of corticoid therapy have included the participation of pregnant patients, and therefore there is no information that might vouch for its efficacy and safety in this population[@bib28], [@bib29], [@bib30], [@bib31], [@bib32], [@bib33], [@bib34], [@bib35]. For this reason, we did not use corticoid therapy on our patient.

Pregnant women with high spinal cord injuries maintain the capacity to go into delivery labor and conclude the pregnancy through normal delivery. This occurs because the start of delivery labor in women does not depend on the uterine autonomic innervation but on the action of hormones, especially oxytocin, which reaches the uterus by means of a hematogenic route[@bib22]. Regarding the delivery route, it is worth emphasizing that there is no contraindication against vaginal delivery, and that assisted normal delivery is the most recommended route[@bib22], [@bib23], [@bib36]. Pregnant women Based on data from the Health Physics Society[@bib27].

with spinal cord injuries above T10 present a high rate of unassisted delivery, since the afferent sensory fibers from the uterine nerves generally reach the spinal cord at the levels T11 to L1[@bib22]. Those with injuries above this level do not feel the normal pain of delivery labor and for this reason they may be late in seeking the hospital. To avoid this complication, our patient was trained to recognize her uterine contractions by means of palpation, along with other changes such as increased respiratory frequency and spasticity, which suggest that delivery labor is beginning.

It is also worth highlighting that the incidence of gestational complications is greater among patients with spinal cord injuries, particularly if the injury occurs during pregnancy. In these patients, increased risk of spontaneous abortion, premature delivery, fetal malformation and premature detachment of the placenta are observed[@bib23]. Moreover, situations of repeated urinary infection, bed sores and deep vein thrombosis in the lower limbs (which may cause pulmonary thromboembolism) are seen with greater frequency[@bib4], [@bib22], [@bib23], [@bib36]. These ailments need to be rapidly recognized and treatment, since they may impair the evolution of the pregnancy.

The most feared complication that can occur during the pregnancy of a patient with a spinal cord injury is autonomic hyperreflexia. This condition can be seen in up to 85% of the patients with spinal cord injuries above the exit level of the visceral autonomic nerves (T5-T6)[@bib4], [@bib22], [@bib23], [@bib36], whereas it is rarely encountered when the injury occurs below T10. Autonomic hyperreflexia can occur at any time from the spinal cord shock to the puerperium, and it occurs most frequently during delivery labor. It can be triggered by pain, uterine contractions, bladder distension, intestinal distension, insertion of a urinary catheter or vaginal probing. The main sign of autonomic hyperreflexia is arterial hypertension, which is generally severe and may exceed levels such as 300 x 200 mmHg. Other signs and symptoms include tachycardia, fever, intense headache, nausea, facial rubor, dyspnea and convulsions. Conditions of autonomic hyperreflexia need to be differentiated from preeclampsia with the aid of laboratory tests, since the treatment is specific for each situation. In cases of hyperreflexia, therapy consisting of epidural anesthesia, spinal anesthesia or even inhaled general anesthesia is indicated, to attempt to control the abnormalities. In addition, intravenous antihypertensive agents are frequently used and cesarean delivery may be necessary. Use of analgesia during delivery labor reduces the risk of autonomic hyperreflexia[@bib4], [@bib22], [@bib23], [@bib36]. Our patient received continual epidural analgesia around the time of delivery and did not present any symptoms of autonomic hyperreflexia.

Our experience has shown that several details need to be taken into consideration in treating pregnant women with acute spinal cord injuries: recognition and orthopedic treatment of the spinal and nerve injuries, care in using ionizing radiation, prevention and management of autonomic hyperreflexia and infections, training to recognize delivery labor, analgesia and deciding the delivery route. Only a multidisciplinary team composed by physicians from different specialties (spinal surgeons, obstetricians and physiatrists), nurses and physiotherapists is capable of assisting these patients, thereby increasing the chance that the pregnancy can progress safely for the mother and fetus.
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![(A) Computed tomography (sagittal slice) showing fracturing and dislocation at T4-T5 with compromised spinal canal. (B) Computed tomography (axial slice) showing complex injury of the posterior elements of T4.](gr1){#fig1}

![(A) Anteroposterior radiograph in the immediate postoperative period. (B) Lateral radiograph in the immediate postoperative period, showing the restoration of the sagittal alignment.](gr2){#fig2}

![Coronal (A) and sagittal (B) slices of computed tomography performed one year after the surgery, showing posterior fusion and adequate alignment of the spine.](gr3){#fig3}

###### 

Maximum safe dose of ionizing radiation according to the gestational age.

  Gestational age (weeks)   Radiation dose (rads)
  ------------------------- -----------------------------------
  \< 2                      5
                            
  3 to 8                    20
                            
  8 to 15                   30
                            
  20 to delivery            Risk equivalent to that of adults

Based on data from the Health Physics Society^(27)^.
